A 61-year-old womanhad been coughing up bloodtinged sputum since May 1998. Chest radiography and phages mayhave the ability to form osteoclasts in the presence of cytokines that may be involved in the development of pulmonary ossification. (Internal Medicine 42: 834-838, 2003) 
Introduction
Ossification in the lung may occur in association with a variety of diseases. Independently of ossification associated with another primary disease, another form of benign ossification in the lung has been reported; it is known as idiopathic pulmonary ossification.
Generally, there are two types of pulmonary ossification, dendriform type and nodular type, and both are composed of mature lamellar bone. Pulmonary ossification has usually been found at autopsy, because the disease is very rare and usually occurs without symptoms. Its pathogenesis is not fully understood. Here we report a living patient with an antemortemdiagnosis of pulmonary dendriform ossification, and present in vitro data suggesting that osteoclasts derived from pulmonarymacrophages may be involved in the development of pulmonary ossification.
As to the etiology of pulmonary ossification, we assume that osteoclasts mayplay an important role. Osteoclasts are necessary for bone remodeling and absorption, and are generated from progenitors of monocytes/macrophages. It is generally accepted that alveolar macrophagesand osteoclasts are differentiated from myeloid precursor cells, including monocytes/macrophages (1, 2). Akagawa et al showed that TRAP-positive osteoclast-like MGCs are generated from human monocytes in the presence of M-CSFand IL-4 (3). Therefore, we hypothesized that transformation from pulmonary macrophages to osteoclasts in the lung leads to pulmonary ossification, and consequently evaluated the response of alveolar macrophages obtained from the patient's BALFin vitro.
Case Report
Patien t A 61-year-old woman with no history of smoking had been coughing up blood-tinged sputum for a month. Her medical history revealed no mitral valve disease, and no chronic inflammatory diseases, but she had diabetes that had been treated with insulin for some years. Physical examination revealed no abnormalities except for fine crackles on the right lung. Hematological and blood chemistry values including serum Ca, P, and PTH, were normal. Chest radiogra- Pathological findings were fibrosis and mature lamellar bones whose marrow elements had mature fat (Fig.  3 ). These bones were distributed diffusely, and ranged in size from 100 nm to 6 mm. The pathological diagnosis was pulmonary ossification dendriform type. TBLBwas perfomed bilaterally on another lobe on a separate occasion, but pathological findings were slight fibrosis only, indicating that pulmonary ossification was localized in the right lower lobe. However,we cannot rule out the possibility that the area of ground glass and reticular appearance in the right lower lobe is only an early stage of systemic ossification, because there is a portion of the lesion in which fibrosis maytransform into ossification in the future ( Aldrich Japan K.K, Tokyo, Japan), 100 U/ml penicillin G potassium (Banyu Seiyaku Co., Ltd., Tokyo, Japan), 100 |ig/ ml streptomycin (Meiji Seika Co., Ltd., Tokyo, Japan) 
Discussion
Ossification in the lung may occur in pulmonary alveolar microlithiasis, pulmonary amyloidosis, tracheobronchopathia osteochodroplastica or dystrophic ossification, occasionally accompanied by chronic necrosis or slowly growing tumor masses. Independent of these diseases, another form of benign ossification in the lung, first reported in 1859 by Wagner (4) , is known as pulmonary ossification.
Generally, there are two types of pulmonary ossification, dendriform type and nodular type, and both types are composed of mature lamellar bone. The dendriform type consists of linear and branching bony deposits within the interstitium and alveolar septa, and the ossification contains a marrowelement composed of mature fat and hematopoietic cells. The dendriform type is often associated with lung scarring and interstitial fibrosis. Radiographically, the dendriform type manifests as linear shadows or a lacy appearance in the lower fields (5) . The dendriform type is sometimes diffuse, but is predominantly localized. The dendriform type is rare; it was found in 16 cases (0.6%) among 2,800 autopsies (6) . Most cases of dendriform ossification are accidentally found at autopsy, because of the very low frequency and lack of subjective symptoms during life. In contrast, the nodular type consists of ossific bodies in the alveolar space, and the ossification does not contain a marrowelement. The nodular type is particularly associated with chronic passive congestion, frequently with mitral stenosis and pulmonary congestion (7, 8) In the present case, there was no evidence of disturbance of pulmonary circulation, such as occluded blood supply or 
